A selective procedure was used to isolate pectinolytic intestinal bacteria from human subjects. The three isolates with the greatest pectinolytit activity utilized pectin and a few related compounds as fermentable substrates for growth but did not utilize any other compound tested. Thus, their substrate utilization pattern was markedly different from that of previously described intestinal pectinolytic isolates. The three isolates are representatives of a nutritionally defined group of bacteria for which the term pectinophilic is proposed.
Pectin in food ingested by humans is extensively metabolized in the intestinal tract, even though human enzymes do not break down pectin (10, 11) . Bacteria are responsible for the digestion of pectin in the intestine (2, 6, 10, 11) . However, very little is known about the identity and characteristics of the bacteria that participate in pectin degradation in the human intestinal tract, and only limited information is available on the enzymes and metabolic steps used by these bacteria for pectin breakdown.
During the first stage of a study on the anaerobic breakdown of pectin in the intestinal tract, we isolated 42 All three isolates produced extracellular enzymatic activities that functioned in pectin depolymerization. One of these enzymatic activities was pectin methylesterase (EC 3.1.1.11), and the other was a polygalacturonate lyase with an exo action pattern. The hydroxamic acid assay, the 2-thiobarbituric acid assay, and the Nelson-Somogyi reducing-sugar assay were used to detect these enzymes, as previously described (9) .
The most striking feature of the three isolates was that they utilized pectin and a few related compounds as energy and carbon sources, but they did not utilize other carbohydrates or amino acids or any other compound tested (Table 1) . Thus, they differed markedly from intestinal pectinolytic isolates previously described, which ferment a relatively wide range of carbohydrates (1, 7). Since our isolation method was selective for strains with strong pectinolytic ability, it is possible that high pectinolytic were determined as described previously (3, 9) . All strains formed methanol when grown in pectin-containing medium. b +, Fermented (utilized as energy source for growth), as determined by observation of cell growth and by pH measurements; -, not fermented (no growth). The ability of the isolates to ferment the substrates listed above was tested as described previously (9), except that the substrates were added to PFP broth lacking polygalacturonate. Final growth yields ranged from 1 x 109 to 3 x 109 cells per ml, as determined by correlating turbidimetric measurements to direct cell counts made with a Petroff-Hausser bacteria counter. Initial culture pH was 7.1; pH at the end of growth in polygalacturonatecontaining medium was 5. activity in bacteria from the human intestine (and from other environments) is associated with nutritional specificity for pectin and related compounds. It may be surmised that because of their lack of nutritional versatility the three pectinolytic isolates must possess effective strategies that allow them to survive during periods of starvation when the few substrates they ferment are not available in their natural environment. Pectinolytic strains N6 and N9 utilized Dglucuronate (Table 1) , a component of mucopolysaccharides that may be present in the intestinal secretions and sloughed cells of the host. It is possible that D-glucuronate released in the intestine by mucopolysaccharide-degrading bacteria serves as a fermentable substrate for these pectinolytic strains when pectin is not available.
Pectinolytic spirochetes that have nutritional limitations similar to those of the intestinal strains described above have been isolated from the bovine rumen (12) and from human subgingival plaque (8, 9) . These spirochetes and our intestinal isolates are representatives of a nutritionally defined group of bacteria for which we propose the term pectinophilic, to indicate their nutritional specificity for pectin and a few related compounds. To date, pectinophilic bacteria have been found only in the alimentary tracts of humans and ruminants. Most likely, these bacteria are important components of pectin-based food chains that play a significant role in the nutrition of the host.
